SUMMARY The increase in stool weight after feeding 20 g (dry weight) of bran daily was measured when this was of large particle size and after milling to small particle size. Twenty-eight investigations were carried out in 21 normal subjects. With coarse bran, stool weight was significantly greater than with the fine bran (mean 219-4 g/d coarse bran, 199-0 g/d fine bran: difference 20-4 g SE + 6-4, P < 0.01). The coarse bran also had a greater water-holding capacity (7.3 g water/g coarse bran, 3.9 g water/g fine bran). Coarse bran was 21 times the volume of fine bran for a given weight and more fine bran will, therefore, be taken when bran is prescribed by the spoonful.
Wheat bran is now consumed in large quantities as a concentrated form of dietary fibre supplement. Different varieties are available varying in palatability, fibre content, and particle size (Southgate, 1976a, b) . It has been suggested that particle size is important in determining the therapeutic effectiveness of bran (Kirwan et al., 1974) . The finer it is, the less its water-holding capacity , and the more susceptible in may be to bacterial digestion within the colon (Nutritional Reviews, 1975) . A study was, therefore, carried out to determine whether a change in particle size alone affects the laxative properties of bran.
Method
Twenty-one volunteers, nine men and 12 women, measured their daily stool weight before, during, and after eating coarse and fine bran. This was carried out a total of 28 times, as several subjects repeated the study. The (Southgate, 1976b) . Particle size was determined by a standardised sieving test in which bran was passed through a series of screens of different mesh size and the weight retained on each was measured. Water-holding capacity was determined by the method described by McConnell et al. (1974) , in which the weight of water held by the bran after centrifugation was measured.
Results
The fibre content, particle size and water-holding capacity of the two types of bran are shown in Table 1 .
It will be noted that, while there are only minimal differences in fibre content, there are considerable differences in particle size and water-holding capacity between the two types of bran.
The basal daily stool weight was calculated as the mean of 14 days (first and seventh weeks). The increase in daily stool weight was calculated as the difference between this and the mean daily stool weight for weeks 3 or 5. The statistical significance The subjects were allowed to eat their normal diet throughout the study and carefully avoided changes in fibre intake apart from the additional bran. The considerable difference in basal stool i increase in stool weight may reflect differences in the amount of fibre was calculated by consumed from one individual to another. Other ulated in Table 2 , studies in progress suggest that this can vary from ght first and the less than 3 g to more than 48 g dietary fibre daily.
Diet is often different at the weekend compared Dight with coarse with the working week, so stool weights were 58*9 g. The mean measured for a complete week to allow for such two was 20-4 g, normal fluctuations. Weighing was not difficult with the use of accurate spring balances and was A. J. M. Brodribb and Chris Groves found to be a convenient method that allowed for immediate disposal of the specimen. Nearly all subjects had received a scientific training and were used to making precise measurements and keeping accurate records. The fine bran was much more palatable than the coarse, and most subjects found the latter a struggle. Both types were consumed with breakfast cereals, fruit, or soups mixed with the normal diet. Both tended to cause sensations of fullness, borborygmi, and wind. The stools became soft, solid, of uniform consistency and colour, were more bulky, and often floated. Table 2 shows that there was considerable individual variation both in basal stool weights and in the response to the two different types of bran. This is probably due, not only to differences in diet and transit time, but also to variations in bacterial flora and innate differences in colonic function. There was much less variation between studies repeated with the same individual.
Coarse and fine brans have previously been compared by Fantus et al. (1941) . They detected no difference in stool weight, but different subjects ate coarse and fine bran, the period of bran eating and stool collection for some was only three days, and the dietary fibre content of each type of bran was not shown to be comparable. Kirwan et al. (1974) studied the effectiveness of two types of commercially available bran in reducing colonic intraluminal pressure and transit time and found that fine bran was less effective than coarse bran after four weeks' treatment. The water-holding capacity of the coarse bran was 6-15 g water per g bran and 2 36 g water per g for the fine bran. They concluded that the particle size of bran was important in determining stool bulk and therapeutic efficacy. This conclusion has been criticised because the two groups were not closely matched and the amount of fibre present in each bran was different, patients on coarse bran receiving over 3 0 g acid detergent fibre daily compared with 1 9 g on fine bran.
The present study shows that particle size is important in determining the effect of bran in increasing stool weight. It can no longer be assumed that fibre of the same chemical composition has the same biological or therapeutic effect on the colon, even if from the same source and consumed in identical quantities. This might explain some of the inconsistencies between different clinical trials.
There are at least three different ways in which particle size could influence stool weight. The larger particles have a higher water-holding capacity and could, therefore, increase the relative amount of water present in the stool. In fact, bran does not greatly increase the percentage water content of the faeces (Cowgill and Anderson, 1932; Wyman et al., 1976) , and in vitro water-holding capacity tests may not be relevant to intracolonic behaviour. Coarse bran particles are probably less readily digested by bacteria and this may result in a higher fibre content of the faeces. Williams and Olmstedt (1936) concluded, however, in their classical study that stool weight was probably greater when more fibre was digested within the colon. Thirdly, the larger particles may trap more finely dispersed gas, produced by the colonic bacteria, increasing stool bulk (Walker, 1947) and thereby increasing transit time, with a consequent increase in stool weight. Several subjects noticed that the coarse bran resulted in stools containing more gas bubbles, which floated. All three mechanisms may contribute to the difference between the coarse and fine bran.
Bran is usually prescribed by volume. One spoonful of fine bran was equivalent in weight to 24 spoonfuls of coarse bran. A larger weight of fine bran will, therefore, be consumed when measured volumetrically. Similarly, if bran is given ad libitum more of the fine bran will be eaten, as it is more palatable. There is no evidence of a therapeutic difference between coarse and fine bran, provided that the amount taken results in the same increase in stool weight.
